Pharmacological characterization of the nitrergic innervation of the stomach.
Proximal gastric relaxation is a vago-vagal reflex upon food intake. The efferent neurons involved at the level of the stomach are nonadrenergic noncholinergic. Deficient proximal gastric relaxation is observed in a portion of patients with functional dyspepsia, while exaggerated relaxation might contribute to the development of gastroesophageal reflux disease via triggering of transient lower esophageal sphincter relaxations. Nitric oxide (NO) is mediating, together with vasoactive intestinal polypeptide (VIP) as parallel cotransmitter, the nonadrenergic noncholinergic neurotransmission of the proximal stomach. Evidence for a sequential link between VIP as neurotransmitter and muscular NO generation was obtained when studied in isolated gastric smooth muscle cells; inducible NO synthase seems expressed. The endogenous gastric nitrergic neurotransmitter is not sensitive to superoxide anion generators and NO scavengers, that reduce the relaxation to exogenous NO. This is not due to the release of a nerve-derived hyperpolarizing factor in addition of NO, nor to binding to thiols, but Cu/Zn superoxide dismutase is involved in the protection of endogenous NO versus superoxide anions and scavenging. The release of NO from gastric nitrergic neurons is not sensitive to negative feedback but is inhibited via presynaptic alpha 2-adrenoceptors. Nitric oxide functionally antagonizes acetylcholine in the smooth muscle cells but does not influence the release of acetylcholine at the cholinergic varicosities. Stimulating or inhibiting the gastric nitrergic neurons might be a target for drug therapy in functional dyspepsia or gastro-esophageal reflux, respectively.